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IM THE CLAIMS 

1 (Currently amended) A semiconductor device having a first vertical type 
bipolar transistor and a second vertical type bipolar transistor having a breakdown 
voltage that is higher than a breakdown voltage of the first vertical type bipolar 
transistor, said first vertical type bipolar transistor and said second vertical type bipolar 
transistor each having an emitter, a base, and a collector, the semiconductor device 

comprising: 

a substrate of a first conductive type; 

an epitaxial layer formed on the substrate; 

a first embedded diffusion layer formed as a part of the collector of the first 
vertical type bipolar transistor in a first upper part of the substrate and in the epitaxial 
layer; and 

a second embedded diffusion layer formed as a part of the collector of the 
second vertical type bipolar transistor directly on the substrate, in a second upper part 
of the .hereto wherein a top of the second embedded diffusion layer is formed at a 
distance frorrf « surface of the emitter of the second vertical type bipolar transistor 
nmater than a Hfctanr* betw e en a toe of the first embedded diffusion layer and a 
surface of thP emitter of the first vertical typ e bipolar transistor and a bottom of the 
second embeririod diffusion laver is forme d at a distance from the surface of the emitter 
of the second vertical type bipolar transi stor greater than a distance between a, bottom 
nf the first emhedded diffusion laver and t he surface of the emitter of the first vertical 
type bipolar transistor . 



2. (Canceled) 

3. (Canceled) 

4. (Currently amended) A semiconductor device according to claim 1 , wherein 
the impurity concentration of the second embedded diffusion layer includes a first 
impurity concentration that is equal to and 4nel«des-a second impurity concentration mat 
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is greater than the impurity concentration of that portion of the epitaxial layer formed 
above the second embedded diffusion layer. 

5. (Canceled) 

6 . (Previously presented) A semiconductor device according to claim 1 , wherein 
C °^ the substrate is a single substrate, and wherein the impurity concentration of the second 

embedded diffusion layer is 1 x1 0 13 to 1x1 0 15 . 

7-19. (Canceled) 

20, (Currently amended) A semiconductor device according to claim 1 further 
comprising: !. a vl nu J f u t A vort lm l iyp n bipolar troncictor -an d a Gocond w n rt irn l ty p o 
U luL ii ti a n: i cto r hrrinp n hn^" "" IHf T *"t * hi n hcrthon a brociMown voltn g o o f 
t h o flr c t v o rtl n l typr hr nlnr +™ n i rtnr ™ H firf T t vorticQi *< 00 bipolor tronoistor and g ntr l 
to co nd v ortica l typr ri ipnlnr +™™*nr nnrh hu ri nn an omitter, n baoo, and o m ll p rto r. 
the comlconductor dovico compr i oin g : 

j c u bstrntr rf r firrt rnnHl Inth ' n ^ fnp ' 

an o p R™* 1 ' |J1 Y nr fnmnori nn tho substrato? 

3 firct cmbrrlflH Hm.ninn Hynr fnrmod ac a part of tho collootor of tho first 
v ert ical t yp o bipo l ar trnn— *™ - ^ "PP™ nn rt of tho oubotrotaond in tho op i taxiol 

roywii 

□ -o c ond nmr— Hrffi.Hnn H»nr fnrmod ao a part of tho col l octor o f tha 
cocond vort i cal typo bipolar tnnfriotor directly on tho oubotrato, in a aocond upper purt 
of tho oubctrate; 

a first base layer disposed between two first graft base layers and disposed 
above the first embedded diffusion layer on the epitaxial layer to define a first epitaxial 
thickness between a first base layer and the first embedded diffusion layer; and 

a second base layer disposed between two second graft base layers and 
disposed above the second embedded diffusion layer on the epitaxial layer to define a 
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second epitaxial thickness between a second base layer and the second embedded 
diffusion layer, 

wherein the first epitaxial thickness is less than the second epitaxial thickness; 

and 

\\ wherein only the epitaxial layer is disposed between the base layer and the 

second embedded diffusion layer. 

21. (Currently amended) A semiconductor device according to claim 1, wherein 
thean impurity concentration of the second embedded diffusion layer is approximately 
equal to or higher than the epitaxial impurity concentration at all distances greater than 

thr ~ n ^;^n. 0 ft Higtsmra from the surface of the emitte r of the second vertical 

tvne bipolar transistor to a peg * nosition of the impurity concentration of the second 
embedded diffusion layer . 

22. (Previously presented) A semiconductor device according to claim 1, 
wherein a peak position of an impurity concentration of the second embedded diffusion 
layer resides at a distance from the surface of the emitter of the second vertical type 
bipolar transistor that is approximately equal to a location of the bottom of the first 
embedded diffusion layer from the surface of the emitter of the first vertical type bipolar 
transmitter. 

23. (Currently amended) A semiconductor device according to claim 1, wherein 
the first vertical type bipolar transistor defines a voltage that is different than a voltage of 
the a-second vertical type bipolar transistor, 

wherein the substrate is a silicon substrate, 

wherein the first embedded diffusion layer includes an impurity concentration that 
is higher than the epitaxial impurity concentration, and 

wherein the second embedded diffusion layer defines a conductive type that is 
the same as the epitaxial conductive type. 
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24. (Previously presented) A semiconductor device according to daim 1, 
wherein the second vertical type bipolar transistor includes a base layer disposed 
between two graft base layers and wherein only the epitaxial layer is disposed between 
the base layer and the second embedded diffusion layer. 

\ \ 25. (Previously presented) The semiconductor device of claim 1, wherein the 

^. substrate is a P-type substrate and wherein the second embedded diffusion layer is an 
^ N+-type second embedded diffusion layer. 

26. (Previously presented) The semiconductor device of claim 1, wherein the 
substrate is a N-type substrate and wherein the second embedded diffusion layer is an 
P-type second embedded diffusion layer. 

27-29. (Canceled) 

30. (Previously presented) The semiconductor device of claim 1, wherein the 
first vertical type bipolar transistor is capable of operating at a higher speed than the 
second vertical type bipolar transistor. 

31. (Previously presented) The semiconductor device of claim 1, wherein the 
second vertical type bipolar transistor is capable of operating at a higher voltage than 
the first vertical type bipolar transistor. 

32. (New) A semiconductor device having a first vertical type bipolar transistor 
and a second vertical type bipolar transistor having a breakdown voltage that is higher 
than a breakdown voltage of the first vertical type bipolar transistor, said first vertical 
type bipolar transistor and said second vertical type bipolar transistor each having an 
emitter, a base, and a collector, the semiconductor device comprising: 

a substrate of a first conductive type; 

an epitaxial layer formed on the substrate; 
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a fir* embedded diffusion layer formed as a part of the first vertical type bipolar 
transistor in a first upper part of the substrate and in the epitaxial layer, and 

a second embedded diffusion layer formed as a part of the second vertical type 
\ \ bipolar transistor directly on the substrate, in a second upper part of the substrate, 
^ wherein the second embedded diffusion layer includes an impurity concentration 

that is less than an impurity concentration of the first embedded diffusion layer, and 

wherein a top of the second embedded diffusion layer is formed at a distance 
from a surface of the emitter of the second vertical type bipolar transistor greater than a 
distance between a top of the first embedded diffusion layer and a surface of the emitter 
of the first vertical type bipolar transistor, and a bottom of the second embedded 
diffusion layer is formed at a distance from the surface of the emitter of the second 
vertical type bipolar transistor greater than a distance between a bottom of the first 
embedded diffusion layer and the surface of the emitter of the first vertical type bipolar 
transistor. 
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